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LUMINOUS ELEMENT AND MANUFACTURE 
THEREOF 

(57) Abstract: 

PURPOSE: To improve the luminous intensity of blue 
color and the crystallinity of GaN. 

CONSTITUTION: The title luminous element consists of a 
sapphire substrate 1, and a light-emitting section; the 
light-emitting section consists of a plurality of layers 
composed of nitrogen-Ill compound semiconductor 
(including ADCGaYlniXYN; X=0, Y=0. X=Y=0). The 
luminous element includes an amorphous 
(AIXGai.XN; X;^0) buffer layer 2 with a thickness of 
100&angst;-500&angst; formed at a temperature of 
400°C-800**C. and the layers 3, 4 and 5 of the light- 
emitting section are formed on the buffer layer 2. The 
presence of the.- buffer, layer 2 improves the 
crystallinity of GaN formed thereon, resulting in 
improved the luminous intensity. 
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(57) imm] 

^f*:(Alx6aYlni-x-yN;)fc=0,Y=0,X=Y=0 Sr-S-tf) il-h^^h 

X. SJS4 0 CC- 8 0 CCtc^v^T, I^B^KO(AlxGa 
i-xN;X+0) 1 0 OA- 5 0 0 Ai~M^^*ttz^< 

4, 5, 5 0?rffML;^-o ^^'•y7T^2<7)fffttCi: ^)-^■ 




1 

^ h -es^ $ n fz^±u t^^^h ^itmihiz 

H5rfe-^-7T^T^«±(Z. ?^g4 0 or- 8 0 O^CtiiS 
V^T. #B^BScOA!xGai-xN;X#=0 7:iW^ 1 0 0 A - 5 0 
0 A t ^ ff^ ^ ? ^ t / ^' 7 -7 r e «: * L . 
Btrie/< '7 -7 r )l±tiBtfiei§7ta5co#^ LtzZti: 

(A I X Gav I m - X - Y N ; X=0, Y=0, X=Y=0 ) f> fifc 

v^-C> us 1 0 0 A-- 5 0 0 A^7)^^B^S<^AIxGai-xN ;X 

fizi^m 1 0 0 or-- 1 2 0 ox:rm.m- s mitmit^^^ 

4^##(AlxGaYlni-x-YN;X=0,Y=0,X=Y=0$r^tr) 
[0 0 0 1 1 
10 0 0 2] 

[0 0 0 3] COJ: 9 ^GaN ^.<7)ft^?&#*#^^fflv^fc 

nMOGaN ^.Oft^?^4^*#:^^ nil ^-tir^ 

GaN *<:Oft^»*«ft::0-^bK-2» i SXtil^^SLaXtiS^- 
^HSltn j: *) pMOGaN 

«:^fi^-e/c«ii^i:oTv>;|> {1frafiS62-l 19196 
ffi. 4fiaBB63-l 88977 -f-<2^«. JJAP Vol. 30, No. 12A, 199 
9 i^l2H,pp.L1998-L2008 . JJAP Vol.31,Part2,No.2B, 
1992^ 2H,pp.L139-L142 ) o 
[0 0 0 41 

r^±tc^S^Mm- 3 JSTC^jL-g^lS^^^i^iCAUGa 
Ylni-x-YN;X;=0,Y=0,X=Y=O *#tf) (DJ^\£^^i^^)Um 

[0 0 0 5] 



(2) ^fggipe- 1 5 19 6 2 

2 

^t. mm- 3 S7c:^ft^%f4^«#(A!xGaY Ini -x-yN;X= 
0, Y=0, X=Y=0^'&tf ) hf&^m^(r>m X-m^S. ^ i^fz^± 

fiS4 0 or- 8 0 Ortli^v^T. ^^^an<r>^\xGa^-xH 
;Xi=0:^W^ 1 0 0 A - 5 0 0 AiZf^^^i^fz^'^ y 7 
rm^^L. ^<yyrm±iz^1ft^><D^miJf^f&Lfc:z 

[0 0 0 6] X. ffioffe0^(i. ^y r -{rmm±izmm 

10 - 3^7C^ft^"1^?4^Sj$(AlxGaYlm-x-YN;X=0,Y=0,X=Y= 

iov^T. ^fvT-f T^«±tr. ias4 0 or- 8 0 or 

t;:feV^T. 1 0 0 A- 5 0 0 A^O^^B^aKcOAIxGai-x 

N :X#= 0 7^^'b^'i)/^ 'y 7 Til^^S$-ti:> ^<7)/< y7T 

1 0 0 0 r- 1 2 0 0 r-eam- 3 stc^ii: 

>g'%?#^Sfls:(AlxGaYlni-x.YN:X=0,Y=0,X^Y=OS:-g'tf) S: 
[0 0 0 7] 

±(-. fiJK4 0 or- 8 0 oruio^v^r. 1 0 0 a 

- 5 0 0 A<7>AlxGai-xN ;X=^ 0;0^^bfi£>^^^H^»O/s y -7 

3S7C^fl:^1^4^*#:(AlxGaYlni-x-YN;X=0,Y= 
0,X=Y=0S:^tf) (n^¥B'&^n±^^'^hZti)^X^fZo 
COS*. f&^^^-Ol&TtffRT^^^fSjiL/Jo 
[0 0 0 8] 

{'^mm\ \XT. ^^m^^m^tg:%mm{z^^\.-xm. 

mi lliSV^T. Kl 0(i. -^^T^r^^s 

l^^LTib^t}. >ecO-^f7T^rS«l 11500 AOAIxG 
ai-xN(X=0. 1)0/^ y 7 t§ 2 ttT^^/^ o -E-0>^^' 

•y 7rg2<7)±U(i, mM^2,2 // mOGaN 

ffi^S^^UTiftffin* «3 tmMf^ l.Syt/mCOGaN i)- 

h^h{&^^r')T\Si^nmAi)mjk^^xi^y). sti. 

fi^^^JriSjSng4 0±lClKlf:^ 0.2/zmOGaN t)-^? 

i il 5 OTii^^ffM^nrv^^o X. i g 5 00^ 

40 [0 0 0 9] iMb 0(r>±Mt-h\t^ imbOt^^\ 

M^?Li 5^^f^ffi$ixrv^^o ^o?Li 5*iioTii5^ 

K/cmfil5 2;6M ^5 0±llffM^tiTv^;E,o X. pS 

* S3(C^i-^mS5 2(i> pMSPSUittr ie5 0 
[0 0 10] CO«it<7)^:)t^^:^- Kl 00s 

50 i&-nmz^\.^xmm-tho Sigxss:^i-iii2***bia8 
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3 

Lx:k(o^^^mf)n7t>i^^o tLx. mm^. ^J^^^ 
[0 0 11] Ki o(i. ^m&mit^ 

izX^nit^ixtZo m^^hivtzif7.(±^ NH3 .h^-vUT 
:^7'XH2.h h'J^^;U:^*U^A(Ga(CH3)3) (^.T TTMG J 
hffi-r) ^ b U ^^;^T;^^-^/^(Al(CH3)3) (WT 
TTMA J <i:K1-) <h>^^>(SiH4)(!: k:Xv^n/<>3^ V 
jiiz::.;l.Vi^';t.v'>AMg(C5H5)2(J^J.T. rCP2Mg J ^ffi 

[0 0 121 [12 #^^^^me^n^o ^ 

fft:H2^irL:Jl 2 litre /5;-r^RlJ>Mt^vrL L^^^^tbi^Kl 1 
OOX:x^yr^rm^l i:%^J^ y^>VLfZo ^Xl^z. 
as?: 400t:S-e|g:T$-t^r. WzirZO Wue/^. NHs 
TMA ^ 1, 8X10-5 TiyiG 4-1-6 
X 10-4 ^ JVX^i-xm^ t TAI xGai -x N(X^. 1) < '7-7 

[0 0 13] ^^{i. ^^■7 T^T*«1 OiaSS:1150t:U 
H2«:20 litre/ 59^. NHa SrlO litre/^. TMG 
5r 1.7X10-4-t;i^/5\ H2'e0.86ppm tX^mLfzi^v 
>{S\Ha)^ 200 ml /53^O«^-t:3053^P^et$&L. M/?*^ 

2.2// m. ^A-UTijftJt l-5X10^Vcm3cOGaN 

[0 0 14] ^v^T. ^f-7r ^T^Sl OfiStllSOt: 
(If^^f L. H2?r20 litre/^t. NHs^lO litre/^}-. TWG 

^1.7 X10-*^;P/55^<7)#J>g^T-20^ratt«&L. MI?*«J 
I.Syr/ m. ^^VTigffi 1X101 Vcm^cOGaN Ti/^^b^^fB: 

IS: SOOttlLT. H2 ^20 litre/5t. NHa ^10 lit 
re/^> "fflG i 1.7X10-^ -=6 Jl-/^. CP2Mg i: 3X10-^ 

^;^/5tOffl^-C 3^P^gt*&tT. ^ff 0.2;.mOGaN 

[0 0 1 5] [iI3U^i-J:^C. iS5 oco±(;. ;^/N- 
y ^ V ^^'UJ: «9SI02^ 1 1 ?r2000A<7)l?^tlff^^L 
/Co ^>C(C. 'eoSi02@ 1 1 ±.\iZy it h l^v;^ h 1 2 
*L;^Co -^LT. 7* h U V:r77lZJ: i B 5 0 

(0 0 16] ^{Z^ 114 tl:^-r J: ^ tl. "7 h l^v;^ b 
1 2«Cj:oTat>itrv^irv>Si028 1 1 S: "7 ft^Kf^K 

7* h Uv;^ h 1 2 5:t>'Si02^ 1 1 tzi oTS^ttrv^ 
^v>ffl5(iz:o i 0 h^OTcOfi^^U riftjgnS4 t 
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4 

r. SJ^vfim:^0.44W/cm2 . 2C\ii3 7^^\0m\/6f(Om^ 
xm^L yy^J^y^>VLfzm. ^^X Jiy^> 
VLfZo Z(DT.mX^ iS^^VTitKn* ^ 3 iCj^-T^ 
mSfliaiLO/::*!><7)?Ll 5tmf&^fitzo 
[0 0 17] XiZ^ llI6(C7F-r J: 9 i§5 0 ±{zj^ 
oTv^.i>Si02g 1 1 ^ yftTK^ilTl^^iLTtio 
II17US^i-i:o(-> ims 0<ommi^Miz<o^^ K^m. 

=T'Wimmmm:im^^-xm^^i:mMLx. pM^si^o 

10 lOKV. l^f4€i;lL VA . t:-Ac?)^ifti$S0.2inm/sec. 
tf-Ati60//m^6. K^S2-1 X10-5TorrT-ab'E>o 
^TSftOBStttl i: i9 . i S 5 0 OiggiipfilOS ncinJ^:i.± 

[0 0 18] COB#. pMSPSJ^mogp^T^. IP^>. 

^OBB|tSLn;t7>^ofcSr>»{i. «fe*tfrCO i B 5 OOS S 

^ VTiSRnS4 p n«^^ffM'r'?>7^^ 

(i> pMSBSii. ^Htz^+LT. i® 5 OU<i: t^m^fi^ 

20 [0019] >k\z^ m 8 ti^i- J: n (I. p Mffl 5 i: i B 

5 0(D±Mtll\ 5 ^iioTj^^-vU rSSn* ^ 3 ^ 

\z^ k\m2 oi)mm^zx.^'R^\SL^Kfzo -etT. -eoAi 

m2 0(r)±{zy it YX^'yT.Y 2 l^mM'LX. yitV) 

yVyy\z^ , ^(oy t h vvt^ h 2 1 7^)^^S5^-v u T 

?sgn* e3 S:o^pMgr>5iit+'r^mffisp?&^^^<j:9 

m^JfmiiZ^^^-yfmLfzo 
[0 0 2 0] ^XU. 't<r>yyt M^vX h 2 1 Sr-7>^:5' t 
tTT§OAIg2 0O|faia^*?^'BI.^.J:- y ^^^'^iS-e^ 
y -^^^'t. "7 :t hi/ h 2 1 ^r-t h ^-ei^it 
30 fzo w<7)J:-7 ClLT. [U 1 UTj^-t J: ^ iS^^'JTiS 
Kn*S30SS5 2. pMSPSomSS 1 «:ff^^L 

i^zmWi^ii^fzo 
[0 0 2 1 1 1^. AlxGai-xN O/s y y rm<^^^Bm^ 

GaN )i<7)*§B^14*a<^'i)tcti. AlxGai-xN 0>'<'y 

[0 0 2 2] m2mt&m 

m 1 {zm-rm&<om i uss^oi&jfc^^ Ktcijv- 

iB50. pMSPS^. ^n^'ti. Alo.2Gao.5lno.3Ni: 
LfZo ii5^-V»J TiftJKn* S3(i> v =? > Sri^SD LT 
ST-iftS2 X10iVcm3(Zff^^L. e^^'Jr«JSne4 
(i^^?&*?^*nr*m^-2lSl XIO^ Vcm^ilff^^LfCo i 
es Oii"7ir^>v'>A(Mg)^?^ttlL. pMffl5(i-?-0 

50 n^izm&LtZo 
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5 

[0 0 2 3] ^xiz. ^(Dm^<r>^±9^^:^- VI oi>m 

1 HJS^Jcof&Tt y^:t-Vt mmizm^-t^ Z t ^ 
h 'J^^^W-r >v^A(ln(CH3)3)75nM5 . TMA . v 
CP2Mg if:^izmK,xmm^ixfzo ±m.iSi^. if 7^ 

^ 1.7X10-4 -t;u/53^'C'ffi|^-f^ - ^ ^|^v^-CitfcO:^^X 
^(i. 10^ B#r^-e*o;t:o 10 

[113] KC0»3gXg=&^tfc 



#ga¥6 - 15 19 6 2 

6 

BfffiUlo 
BfffiHo 

[EI 81 mnmm(^^itv^ v(r>m:^j:mi7f:Lfz 

1 O-^itV^ K 
l-'ify^r ^T^« 

2 — y -7 tB 

4- "fg:^-vUT?SSng 

5- pMSB 
5 0— i S 

5 1, 5 2 — Effi 
1 5-?L 



imi] [[121 [US] 
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15 19 6 2 



[US] 



p-GaN 
■ 5 50 
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(72) 

(72)|feW# lUBa iEE 



(72)|fe?g# tDi» 

sinWrffi^ B #fr># B m±^m^^9:m i 

(72)I&W^ H 

«a]!t^*MHTffiE^'£.^ 1 Ti 1 #38- 
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l^ns] ¥fi£l 1^(1999) 4M9B 

l^m^^] #BI¥6— 1 5 19 6 2 
[iJ^B] ¥*6^ ( 1 9 9 4) 5fl3ia 

^jg|!(fi^iJ^6 — 1 5 2 0 
[ffiS#-f-l ^^¥4 — 3 1 6 5 9 6 

H01L 33/00 
[FI] 
H01L 33/00 C 

[amBl ¥fiK9^9^ 1 7 B 
[¥«J1iiE 1 1 

mtm±m ± tct^^ $ n Tt: j^- -> a (Mg) k - ^ g 

im^ms] MiEnSlj:— fe^lxiGavi lni-xi-YiN(0 
^XI^I.O ^YISI. 0^X1+Y1 ^1). niizmtm(i—i& 
^lx2GaY2lni-x2-Y2N(0^X2^1.0 gY2^1, 0^X2+Y2 

<1)> t^fgp^tj:— fe^lx3GaY3lm-x3-Y3N(0^X3^1. 
0 ^Y3^1. O^Xl-t-YI gDT-g-tt-f-'ttgg^^h-^-g^^oa 

[ii^Ji6i iaiapstj:. mm- 3m7tmit-^!ti9^Fm 



5 i,zim<7>mm- 3 ^.7cmii:-^^^^{»%7fc^?-o 
^-3 m7cmit^m^mi$^^itmj-<, 

[0 0 0 1 1 

mm±<r>mm^m] *f&w«±»fe^*oa3!i-3^7c 

[0 0 0 21 

S5v»cfc, ^<r)3(lfe<?)lo-c*^Wfe?r§|*fei:-r^ 

[0 0 0 3] C<OJ; 0 ^GaN .^.<7)fl:'&^4^S#:^:ffl''^;^c 

GaN ^.ff>i\:^^^mWi)^hfki> i eX(±I^MSXi±«^=- 
«|HB|+tc J: f) pSOGaN ^<0'ft'^!^#Ji#:3&^'b^-S pS 
^^m^^ttzm^it-oX^-^i, (#^HS62-1 19196 

#liaS63-1 88977 "S-^T^, JJAP Vol . 30, No. 12A, 199 
9 ^12^,pp.L1998-L2008 . JJAP Vol.31,Part2,No.2B, 
1992^ 2^,pp.L139-L142 ) o 
[0 0 0 4] 

Y Im -x-yN; O^X ^1. O^Y ^1. O^X+Y g1) g>J. tf ^ 



-1- 



-5) o 

[0 0 0 5] 

J XSi ) K- jxf^ n Sicoa^- 3 

"bfiic^ng^. nm <7)±t-ff^fiic ^ -<> v -^7 A 
(I n) ^ -^tf S^- 3 ^TC j^f b-^i^^^jit:?)' hfSC^ % jfcg 

j: ^ f&jfe^±(lf^BS: ^ ixtz-rV:^^ 'y^u (Mq) t!)^' K- 

i-xi-YiN(OgX1g1,0 gYl^l, O^XUYI ^1). 

tJ:— te^lx2GaY2lni-x2-Y2N(0^X2^1,0 ^Y2^1. 0^ 

X24-Y2 <1), pSij:— <5:^lx36aY3 lni-x3-Y3N(0gX3^ 

1.0 ^Ys^i. o^xi+Yi ^i)-e-g-tt-rjx^gn-&git<o 

[0 0 0 6] 

[f^fflS.y'*^W<7>S&m] -hfgOJ: -7 t-. -> 'J J >(Si)7!>>' 
K - -y- g iifc n ao^^ - 3 mtmit-k^^mm^ h m. 

±r-#. MgK-ytcj:^p^(7)fe%t;£jb7)*#^j:7^^^ 

cco^m. i&7fca)S7>*iPi±i-;£>o a^^as-ctJ:, y-r)V 
m^mex'ii.. as^fbop^t-j: ^)l&jfcgis^^6]±T- 
[0 0 0 8] 



m 1 IISS0IJ 

m 1 UiJV^T, f&*5^'f ^- K 1 0 (±. "^yy^ rmWi 
l?:#Lrjol9s -?-0-it-7r YT^ISl (C500 AOAIxG 
ai-xN(X=0. l)<0/<-y 7 2 *«f^Bgg nrv^-l,,, '?-<7)/< 
•y 7 2 0±(C[±. Wltc. MI¥*^)2.2 yumCOGaN 
Bfe^S^-v'JTjftSn* S3tBIJi[*5j 1.5//mW6aN tJ- 
hJ^Z> ^itmX'$)i> \'k^ \ U Tits n ^ 4 Ti^-ff^RS: $ tLT 
^19, SIC. (g^-Y'J TiitSn^4<0±(;Bil¥*^ 0.2;u 
m<7)GaN*^f>^-5) i g 5 0 ^^'ffM^itT V>^o X, -?-<0 
i)S5 0<7)if5e«l*t-(±ffiK^pl!5r^-rpS86 5 7&* 

[0 0 0 9] i^5 0<7)±M5i^ib(±. i^SOtfS^^ 
'Jrig)Sne4 t^milLTiis^-v'JriiSn* §3tC 

^ r igK n * ^ 3 ics-g- ? r ;p 5 - 7 A r-f^fife $ 

tt/cmSS 2 3JU@5 0±iCffM$tLTV^-?>o X, pM 
S|350±M{C(±, pSfgPS tI*tt--i>T;W5-'i'AT-f^^ 

* ^3H*+i-^mS5 2(4. pMS15 5H*tLT i B5 0 

[0 0 10]'>:lC, ^Ofl|jgO^:jt5^'f Kl 0CO« 
jt:^?i{;ov^-C|5i?gi--5.o ffiSitie«r^1-|a2 7!>»<bll8 

Lri>:«7>Sjtiais*«fft.tL;s,o -etr, Sf^ti, 

[0 0 1 1 ] ±.%m±v^:^- K 1 0 (i. ^ift^^jb-^ 
!i^^fflfi6:Sffi( W.T TMOVPE J iilEi") tCi^^fflfifeS 
t-i OSHiSS^t^to fflv^e>ix^c**;?.(4. NH3 t^\')r 
*'XH2i: h p*^;!-**'; '!7A(Ga(CH3)3) (J-J-T TTOG J 
tta-t) i: h 'J p«-^;UT^U5-7A(AI(CH3)3) (J-ilT 

riMA J tie-f) v9>(SiH4)i: b*;^->5'n^>:? 
ji^;U-;?>!r;T.v.i,Allg(CsHs)2ajLT. TCPallg J tfE 

[0 0 12] ii2iz^-t«fiS:(;. i^m-hmm^ixh. -e 

)ET-H2$:aia 2 litre /^T'Slt-Mt-^L^Ti^'biaeEII 

iaS* 400*0 i-C-ftTS-^T. Hz 4:20 litre/^. NH3 
SrlOlitre/':^-, TMA 4r 1.8X10-*^;P/^. TWG 5rl.6 

X10-<*;WX53-T-§tS^LrAlxGai-xN()fe=0.1)cO>'< y 7 
r«2 7j«*!j 500AO)^SJ-3^^$it;to 

[0 0 13] 'ki~. ■'}-7T-rT*«lOiaiS«r1150'CtC 
fi^lf L, H2?:20 litre/i^-, NH3 ^:10 litre/53-. 7MG 
€: \.7>i\Qr*^)V/^^ HzT-O.SBppm Jr-#^Lfw->7 
>(SiH4)«r 200 ml /:J9-<OS9'g-e30»|Biet«& U, 
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2.2^ m. ^^'JTilS 1.5X10^ Vcm3<7)GaN f)-hWLh 

[0 0 14] ^v^T. r ^ rmi(SL\ (O}^^^usox: 
{-1*#L. H2S:20 litre/55^> NHs^rlO litre/5}^> TMG 

^1,7 xlO-^^;^/5tOSiJ^T205-fflW.^L. mi?*^ 
1.5;^ m. ^-V^JTiSS 1 XIO^ Vcm^OGaN :^-hfSLh\^ 

15: SOOmtT. H2 S:20 litre/:8^. NHa ^10 lit 
re/5t. "raC i 1.7X10-^^;i-/:^\ CPaMg ^ 3X10-^ 
^;l-/5tO#J^T 3^P0ltt*&LT. Si/? 0.2/.m(7)GaN 
^i^'bfiSc^ i)l5 O^ffMLTtZo C<7)^*B-e(i. i^50 

[0 0 151 US t^^t* i: ^ tl. i ^ 5 0O±H. 
y 9 U *}Si02Ji 1 1 t2000A<7)ll^lzffML 

Tto -ivt::. -eoSiOzS 1 l±(i7 5t- bU-vT. h 1 2 

ib^v^r ne 4 11^^ ct ^ tlf^ffi^ tL^?L 1 5 [zn^s^^ 
mSf^ «Sf fi A <7> 7 :t h V V ;^ h 1^* L ;t: o 
[0 0 16] 114 U^-r<t ^(I> yitV X^VTs V 

I 2 (Cj:oTa5bnTv^^v>Si02S 1 1 y^b^K^BS 

7:*- h UvT. b 1 2S.^/Si02§ 1 1 UJ:oTat)nTv^ 
Jfcv>S|Sfi:<7> iSs 0 i:-e<7)TOft^^U Tits n 114 t 
iS^-vUTSSn* ^3 0±M— *^S0.04Tor 
r. ^S^rS^:^J0.44W/cm2 , BCl3:^X^10 inl/^c7)#J^ 

[0 0 1 7] ^Xt^. me tl^i-J: 9 (I. imbOALliZn. 
oTv^^SiOagl 1 ^T^yftTRmKtrl^iLfCo ^ictc. 
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